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Test  on  I'A sb  Vaccination  afcair.et  Q-fever.  Leport  I-  Eeactivity  and 
Immunogenic! ty  of  the  0,-vaccine. 

£.  I.  Zubkova,  II.  I.  Fedorova  and  II.  L.  Kalmekov  (K.  F.  Garble  Insti¬ 
tute  of  I^idemiology  and  licrohiclogy,  AMS  USSL) 

In  connection  with  the  establishment  of  the  presence  of  Q,  fever  lr. 
the  Soviet  Union  and  the  difficulty  in  creating  an  anti-epidemical  solu¬ 
tion,  the  development  of  a  specific  vaccination  for  this  illnees  iB 
acquiring  a  special  actuality. 

There  are  reports  in  foreign  literature  on  the  methods  of  prepara¬ 
tion  and  effectiveness  of  a  vaccine  against  Q  fever  (lengston,  19*11 ; 

Smadel,  Snyder  and  Bobbins,  1953!  Meiklejohn  and  Lennette,  1$=0;  Sicgert, 
Peter,  Sinrock  and  Schweinsberg,  19 53 1  Babudieri,  1953  others). 

Meikle John  end  Lennette,  Smadel  and  co-workers  reported  on  the  good 
results  of  vaccination  of  lab  workers.  Inoculation  with  the  ^  vaccine 
causod  the  accumulation  of  antibodies  in  them.  Clinically  expressed 
infections  among  those  vaccinated  were  not  observed. 

The  first  attempt  to  vaccinate  agricultural  animals  was  by  Luoto, 

'-'inn  and  Hubncr  (1952).  Morbidity  among  the  inoculated  animals  proved 
7  times  lover  than  among  the  non-inoculatod,  and  the  ieolattbility  of 
the  rickettsia  from  the  brain  was  5  times  lower. 

In  the  UISB  a  vaccine  against  C  fever  was  experimentally  developed 
and  prepared  in  the  Department  of  Typhus  Fever  and  Other  Bickettsiosts 
of  the  Gamaleplnstitute  AMS  US  SB  by  L.  V.  Vasileva  and  V.  A.  Yablocskayn 
( 19 55/ •  The  vaccine  was  prepared  from  egg  cultures  of  the  Berne t  -ickett- 
sia  which  had  been  killed  with  formaline  and  processed  with  ether  according 
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to  Zreg.  Cne  ml  of  the  vaccine  contained  250  million  microbe  bodies 
according  to  the  usual  bacterial  standard,  there  1  ml  contains  1,6 
milliard  rickettsia. 

A  study  of  the  prophylactic  properties  of  this  vaccine  indicated 
that  guinea  pigs,  inoculated  thrice  with  doses  of  0, 25-0*5-4  ml  with 
weekly  intervals,  proved  fully  stable  after  a  month  to  1000  infectious 
doses  of  standard  rickettsia  material  injected  subcutaneously.  Good 
immunological  indications  were  obtained  during  vaccination  of  U3  lab 
workers  with  this  vaccine.  Of  the  36  inoculated,  examined  30-50  days 
after  vaccination,  34  had  positive  complement  fixing  reactions  with 
a  ^  antigen  in  titers  of  1:5-1:320  and  only  two  gave  negative  results. 

The  inoculations  shoved  the  week  reaction  of  the  %  vaccine  and  fully 
protected  those  who  had  been  inoculated  againBt  infection  while  working 
with  this  infectious  material. 

These  data  allow  us  to  resort  to  massive  vaccination  against  0, 
fever  in  endemical  centers. 

One  of  the  regions  of  the  Kireizsk  SSE  was  selected  for  our  obser¬ 
vations,  this  area  had  been  affected  by  Q  fever  for  a  number  of  years  a 
and  from  time  to  time  is  the  victim  of  outbreaks  which  envelop  a  large 
number  of  people. 

Before  the  inoculations  a  serological  examination  was  conducted 
on  the  population  with  the  complement  fixing  reaction  with  a  Q,  antigen 
from  the  Italogrecian  strain  (Grita)( according  to  the  instructions  on 
the  application  of  the  Q,  vaccine,  allergical  reactions  could  be  avoided 
if  only  those  people  with  negative  complement  fixing  reactions  were 
brought  into  the  endemical  centre).  The  reaction  »;;.3  sot  by  nouns  of  a 
lengthy  fixation  in  the  cold.  First  they  diluted  the  serum  only  1:5. 

When  they  obtained  positive  results  (/V^/’and  the  serums  were  titrated 


further. 


Of  2310  neonle  examined,  5^2  showed  positive  reactions  (2’. 5;-) • 
of  thee  509  (93. 9>)  had  titers  fron  1:5  t0  1 : 80  end  33  (o.l£)-  from 
1:1^0  to  1:5120,  These  data  speak  of  the  expansive  dissemination  of 
C  fever  in  this  locality;  the  titers  1:5-1:80,  evidently,  indicate 
that  the  infection  was  present  quite  some  time  ego  (complement- fining 
antibodies  are  maintained  for  several  years  after  recovery  from  the 
illness),  the  titers  1:1^0-1:5120  indicate  fresh  infections. 

ljno  people  whose  Rerun  proved  negative  in  the  complement  fixing 
reaction  were  selected  for  the  inoculations.  These  were  people  who 
were  20-50  years  old  and  worked  in  similar  surroundings,  a  majority  of 
them  had  been  living  in  the  locality  being  studied  for  several  years; 
only  a  small  percentage  were  new  arrivals  from  various  points  of  the  VSSk. 

Radical  workers  (internes,  doctors  assistants)  were  enlisted  to  aid 
in  the  inoculation  and  computation  of  results.  Lectures  and  sessions 
were  held  in  the  workers  establishments  to  explain  the  goal  and  meaning 
of  the  inoculations.  Individual  charts  were  initiated  for  eech  member 
who  would  be  inoculated  end  data  of  the  serological  examination  and 
computation  of  reactivity  of  the  vaccine  were  noted. 

The  inoculations  were  administered  strictly  according  to  the  in¬ 
structions  of  the  Council  hlniBtry  of  Health  USSH  on  the  application 
of  C  vaccine.  A  medical  examination  was  conducted  before  the  first 
inoculation.  People  who  had  anti-indicf tors  were  dismissed  from  the 
incculf tions.  Ve  utilized  a  vaccine  of  killed  3ernet  rickettsia  for 
the  inoculetions  which  was  prepared  by  L.  V.  Vasileva.  The  vaccine  ’./as 
administered  thrice  with  weekly  intervals  in  coses  of  0.25,  O.5,  1  ml 
under  the  skin  in  the  subscapular  region  and  only  in  a  small  number  of 
c-ses  in  the  region  of  the -shoulders.  Inoculation  was  connected  on  a 
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control  group  (30  people),  according  to  instructions,  in  the  beginning 
for  the  verification  of  the  reactivity  of  the  said  series  of  vaccine. 
After  three  days  observation,  which  indicated  the  weak  reactivity  of  the 
vaccine,  the  mase  vaccination  was  conducted  in  the  period  of  20  June  to 
7  July  1955*  Of  the  I76S  people  chosen  for  the  inoculations,  1128  re¬ 
ceived  three  injections,  49-  two  and  29-  one.  Computation  of  the  react¬ 
ivity  of  the  vaccine  was  by  means  of  questioning,  and  examination  of  the 
place  of  injection  on  the  day  following  and  day  of  the  next  injection. 

Subjective  complaints,  size  of  hyperemia  and  temperature  reaction 
were  entered  on  the  chart. 

The  greatest  number  of  general,  as  well  as  local  reactions  were 
noted  after  the  second  injection;  reactions  after  the  first  injection 
were  noted  in  39»l£,  after  the  second-  in  62. hfS,  after  the  third-  in 
51.32  (Table  1). 

Temperature  reactions  were  observed  after  the  first  inoculation  in 
4.42,  after  the  second-  in  7.1$,  after  the  third-  in  6-72.  Of  these, 
severe  reactions  (higher  than  38*52)  were  noted  only  in  a  small  number 
of  those  inoculated;  after  first  inoculation-  0.42,  after  second-0. 2^, 
after  third-0.12. 

Symptoms  of  general  inability  and/or  headaches  were  noted  also  ore 
expressedly  after  the  second  and  third  inoculations.  !!uscular  pains  were 
noted  more  often  after  the  first  inoculation.  Allergical  appearenccs 
(feeling  of  tenseness  In  the  chest,  short-windedness,  tachyctrdia,  dissy- 
ness)  in  the  first  hours  after  the  inoculations  werc-not  noted. 

Hiring  con$xutatlon  of  the  local  reaction  we  observed  the  greatest 
hyperemia  also  after  the  second  inoculation.  Hyperemia  tfter  the  first 
inoculation  was  noted  in  262,  after  the  second-in  47.72,  after  the  third- 
in  40.12*  Significant  hyperemia  (bigger  than  6  cm)  was  noted  in  a  small 
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percentage  of  the  cases,  mainly  in  the  women  who  had  been  inoculated  in 
the  region  of  the  shoulders. 


Infiltrates  at  the  place  of  inoculation,  slowly  resolving  but  not 
painfull,  were  observed  quite  often:  after  first  inoculation-  27. 2/S, 
after  second-  31* after  third-  20. 4£. 

Thus,  our  observations  indicated  the  weak  reactivity  of  the  Q  vac¬ 
cine.  The  tests  of  mass  vaccination  had  a  weaker  reaction  than  after 
inoculation  of  the  lab  workers,  even  though  the  vaccine  in  both  cases 
was  of  one  series.  This,  evidently,  is  because  the  lab  workers  were 
vaccinated  in  thS  region  of  the  forearm,  in  our  tests  the  vaccine  wae 
introduced  into  the  subscapular  region  where,  as  is  known,  the  reaction 
is  less  pronounced  upon  injection  and  there  is  less  pain. 

In  further  work  we  attempted  to  decide  whether  or  not  the  inocula¬ 
tions  could  be  conducted  without  serological  examinations.  With  this  in 
mind,  we  inoculated  19  people  thrice;  these  people  had  positive  comple¬ 
ment  fixing  reactions  in  “low  titers  (1:5-1:20).  We  did  not  observe  any 
severe  local  or  general  reactions  in  any  cases  as  a  result  of  these  in¬ 
oculations.  A  teiqpereture  reaction  of  38.  S  C  was  noted  in  two  people 
after  the  first  and  second  inoculations.  Hyperemia  at  the  place  of  in¬ 
jection  of  the  vaccine,  measuring  to  6  cm,  was  noted  in  11  people. 

These  observations  are  basis  for  the  conduction  of  more  expencive 
tests  without  preliminary  serological  selections. 

In  the  vaccination  tests  of  the  lab  workers  (Vaiileva  and  Yablon- 
skaya,  1955).  it  was  indicated  that  inoculations  with  the  Q,  vaccine 
caused  an  active  accumulation  of  antibodies  in  those  people.  The  hi 
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est  titer  on  the  complement  fixing  reaction  was  noted  C-  months  after  the 
vaccination( Average  1:^5).  vblle  the  average  titer  3?  days  after  was  1:28, 


According  to  the  data  of  Keiklojohn  and  Lennette  (I95O)  the  durtti- 
vity  of  immunization  in  those  inoculated  i8  4-5  months;  after  this  neriod 
the  authors  recommend  rcv^ccination. 

To  varify  the  above  statement  we  conducted  serological  examinations 
on  a  gr^up  of  294  people  5  months  after  vaccination  which  had  been  in 
three  injections.  A  positive  reaction  of  complement  fixing  was  noted  in 
73>  The  titers  of  reaction  fluctuated  from  1:5  to  1:640,  the  average 
titer  was  1:70.  hore  often  (85.6,1)  the  serums  were  encountered  with  ti¬ 
ters  from  l:^-l:80,and  1:1(30-1: 640  in  only  lU.4/1.  (see  Table  2). 

Thus,  our  observations  established  the  good  immunological  effective¬ 
ness  of  the  applied  vaccine  and  the  durative  maintanence  of  high  vaccinal 
titers  in  a  majority  of  the  cases.  These  data  allow  us  to  deviate  from 
the  recommendations  of  ileiklejohn  and  Lennette  who  suggested  revcccir.c-.tion 
after  4-5  months.  It  seems  that  the  authors,  in  their  thsts,  utilised  c 
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vaccine  of  a  lower  quality,  because  in  the  period  ntitr^Vi  'Vfn  li . >1 

a  lowering  of  the  titer  of  antibodies  in  thoseinoculated. 
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Conclusions 

1.  Serological  studies  of  the  population  of  one  of  the  regions  of 
Kirgiz  S 8&  indicated  that  2J.5>  of  «he  inhabitants  had  been  ill  with 

Fever. 


2.  In  the  test  on  the  mass  vaccination  cf  112S  people  it  was  estab¬ 
lished  that  the  ^  vaccine  has  a  weak  reaction.  Severe  temperature  react¬ 
ions  (higher  than  38.5)  were  noted  in  0.3:1,  hyperemia  at  the  piece  of 
injection  of  the  vaccine  was  bigger  than  (3  era  in  0.3;1. 

3.  A  study  of  the  serum  of  those  vaccinated,  5  months  after  in¬ 
oculation,  indicated  the  eood  immunological  effectiveness  of  the  C.  vc c- 
dnej  positive  cosrolement  fixing  reactions  were  noted  in  73 1,  average  ti¬ 
ter-  1:70. 
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